Phosphoinositide-regulated retrograde transport of ricin: crosstalk between hVps34 and sorting nexins.
The plant toxin ricin is transported from the plasma membrane via early endosomes and the Golgi apparatus to the endoplasmic reticulum. From this compartment, it enters the cytosol and inhibits protein synthesis. Lipid phosphorylation is an important regulator of vesicular transport, and in the present study we have investigated the role of the phosphatidylinositol (PI) 3-kinase hVps34 in retrograde transport of ricin. Our data demonstrate that transport of ricin from endosomes to the Golgi apparatus in human embryonic kidney cells (HEK 293) is dependent on PI(3)P. By using PI 3-kinase inhibitors, by sequestering the hVps34 product PI(3)P and by expressing mutants of hVps34 or small interfering RNA targeted against its messenger RNA, we show that hVps34 and its product PI(3)P are involved in transport of ricin from endosome to Golgi apparatus. Furthermore, we identify two effector proteins in the hVps34-dependent pathway, namely sorting nexin (SNX) 2 and SNX4. Knockdown of SNX2 or SNX4 inhibits ricin transport to the Golgi apparatus to the same extent as when hVps34 is perturbed. Furthermore, inhibition or knockdown of hVps34 redistributes these proteins. Interestingly, knocking down both SNX2 and SNX4 results in a better inhibition than knocking down only one of them, suggesting that they may act on separate pathways.